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CLMPTO 

I* A method crni^snsing: 

compaiiDg tnrdmsmion d^vabte Grom a tmtertonsetiy signal for a fust 

suilacij localiosi of ^ ksi object U> infofmatiwi contspondiiig co multijplc models ofitie ic$t 
obj€ci« wlierciri the muliiple modets are ^arametiki^ by a series of chaiactenstics for the m 

^Mhcreifl ^ derivd>lc tnfomsatkm betng cim^iaicci relates lo a ^lape ^f the seamatig 
imdmmxtjf signal toit the Htst sur^ loesdon of iho m 

2r The m^hod of daim I , fmher eon^msi ng dettrmtmng an a^jime 
ctoactodsik for ihc tesa <a^m toed <m the compamon. 

X The mei)^ of ctoim I, fi^N^oonipn^Rgd^enistnmgafx^ surface 
height for Iho ftisi aurfa^ loeation bas^ on tl^ eoft^soa 

4. The tmhxid of claiii) 3, whemti Uk; Oeieranmng of the relative surface hdghl 
€om|Mise$4»emiinsQg whtditnottetcoQ^^ tuanaccmatcottaofthtchafacteristic for 
(he object based cti the compariso»« and mmg the mot^l ccmspoitdi^ to the aecuiate 
charai^cHstle to cajcutate the reMva $yf £ieo h^l^. 

5. The rtj^hod ofclaiiii 4, wherein using the <»3rTtspondmg to the 
m^mm eharacteifstie to cakitlate tlic idative mtim^ het^ comprises dctmmmng a 
positkm of a pealc In a correlat ioii fitnction tised lo oi^pare die Infonnatton for the test 
to the mfonnailoii for the model cme$p<Mti^ing Co ^ aecuraie et^oractemtic. 

6. The method of claiteii I . fiiiiher eompming oimpaiing tnforamtion denvable 
ftom the wmnins interfcromctty $l|;nal for additional surfaee locsiions to the mfonnatton 
oom:spondi»g to the miihipk modda. 
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7, Th« mclhad of claim 6, further conipn$ins toenwimnga siir face hei^u 
iwofilc for the icM <Ajcct on ihe comparisons. 

8. Tho meihod of claim l» ^^todn the comparing cmii{irises cakulating ^ or 
more meni fuiicttom indicajive of a similarity between the mfonnation derivable from the 
sesming intciferoni^ify sipial and the hifomtatiim coin^^^oitding to csah of the models. 

9* The metltod of claim I, whefdn the compsmng comprises dtttng the 
mfonnation dcHvahle from the scanning btcrferometiy dgnai to an exprtssston for the 
infomiaiioii corresfKHiding to the models. 

ta The method of ciate I, wherdn the infomiation for the test object iclai^ to a 
fiinge contrast magnsntdc In the ldss^)e of 0)e somnins Inrerfemmetiy 

Ih The m ethod of claim I , wherein the infomiatlon for the test object lelates to 
rcfative spacings between ecm^crossin^ in the shspe of the ^cdiming i merfeiomt^ st^. 

12. Thcmtahodofclaim l,wlwMieinthefef^ 
^jnmcd m a functbn of som poskiim. 

1 3. The method of claim 12, wherein the coii^)arii^ compdm ^Icubiiiig a 
cojTdation fimi^on beiueeii the mfoimatimi for Uie le^ object dtc informatiofi for each 
^die models. 

1 4. The in^d of claim 12, wherein tlie <mt^i^g further con^ses 
deuamining one or nmc peak values in eadb of the correlation fmwtioiia. 

1 1 The n^d of cbim 14, furOier cmprising ch^eimtnii^ an accurate 
charaeteristic for the test objcd based on the parameteriaBation of the model corresponding to 
the largest peak value. 
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hdght ibf ihe test object m Ohs fim suifiice locmton (wscdon a coordinaic for at leasioneof 
the peak voluc$ tti the «>nelmton fuitcif^^^ 

1 7, "Die meihod of claim I , wherein the smaing mUjrfdromctry signal is 
pioduced by a5«jmmngmierr«roinetfy and wheretn Oiewmpanng comprises 
accoummg for i^y$t«anaiic comnbt^ns to the amnaiiig jnt^fciometry signal ariang fiom ihc 
s^tnniAg ititerl^niecfy ^ysiem. 

18, m» m^liod ofclaim 17, furtfjer conn«isii|g calibntling Uic s>'$tcmaiic 
eoirtrilmiiom of the u^nsmg mierfcr ometry system usmg smUtm test object having knovm 

19, The method of claim K whcrdn Use scHcsof cbfliactcHstics c^ipii^ a series 
of valttes foi at tea» one ph^cal paramet^ of the test obje«. 

20, The me^ ofciatm t% wherdo the test object comprises a thin fibn layer 
having a ihlelaies^, and the i^ysieai paraimer is the thickness of the t)mi 6h» at the Hrst 
kic^ioa 

« 

21, The m^Jiodt»f claim l,wh«*aaihc5afe«fchaiwtai^eompn8i»asc^ 
orcharacicHsties of the test object ai a second surface location dimmi ikom the ftm suifaee 

22- The meilKKj ofclmm 31. wherdii the m t^}<^ com^isesstnictam m the 
second surfiae locatbn that dif&acts light to conoibtite to mmdng m^fkmntity signal 
n»r ihe Hrst 8tirf«»s locadon, 

23, The method of claim 21 . wherein the series of diaractemUcs at the second 
sturf^w loct^lOJ) coft^ses pemmtations of a magnitude for a step height at ihe second 
tocmion and a jx^liion the ^Mxond locaiioit. 
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24. 'Htc method otctam 2 1 , whorcm ibt s^cs of diaracicrisiks at the s(x^n6 
sutkee location comprises pcrmttuuions of a tnody liUion depth for a gmiing and an offset 
poi^lton of the grattag, wherdi} the graltfig octeadi over the saxma ioestion, 

25. The method ofdmm I , whereitt the scries otohdideterisiies is a scries of 
sur&ce moienals for il^ test lAjeet. 

26. 'ilrn method of elaim 1» wherofttheiiiodelteconeipondtoa fix^ 
hei|^ for lbs lest at the lirst surface locatkm. 

27. The method ofciaim h wherein the scaiuitnj^ tntcrferont^ signal is 
produced by tmai^ng test Ughi ^emeipiig from the test object to tnteifem with cefcrenee l^t 
on a dcimor. and varying m optical path Icsigih difreienee fitm a common sotate to the 
detector hemeen imcrfediig ponicm of Ute and tti^resm tight, wherein the tes^ and 

f efercrtce light are derived firom the ewnmon soaae. and whtrcin the samning 
interAsrometry sign^ eomsiq^omb to an imerferotce intensity measured by the detector as the 
optical path le^darrereitce i$ varied 

2S. 'J^em^odofclaimiT.lbrthcrcmi^risingpiodudagihcsc^ 
in^t^imetryaigttal. 

2^. The mediod of elaim 2% wtedn ^ test and idbtmce Ught have a spcciml 
bandwtdm greater man S^ofoeeotial fr^paw^yfof theiestandiefeienceli^t. 

30. The mcOiod of ekim 27, whmdn the eommxm smiree has a spectral cc^crencc 
lci^h» ai^ tlMS opiieal path length dillft^ 

cc^cmicc to^h io pio^htee the scarniing h^en^^ %ial. 

31. The mct!^ of clahxi 27^ wharein <^cs used «> diitet leal U^A omo ^ test 
ob^t and Imoge it to the detcetor define a muneric&l apertuie for the ii»t light givatcr Chan 

32. The method of claim 2S» wheiein the eomim^i) somce is a spati^y extoded 

source. 
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33* Apparatfud con^smg: 

a compuicf re^^able medjum having a prom«^ that caim a m^ce^ m a eoinputa 
to €omiM»pc mllmiailon 4criv^le fipwn a umnhug iimkmrnm^ for a fim MTa^e 
location of a lesl object to itiformalion cofn^pomiing lo muhlpk modtk of tiie tost <^ject, 
wheiem the muHiple models are pmmt^zM by a scrks of characteristics for the test object, 

wh«i«i« the daivable mfonnauon being compar<^ relates to a shape of Uws scanning 
incerfenmietrysi^ fiwitefim surface loc»iioa of the tiaaot^cci. 

34, Apparatus eon^sing: 

a ©fanning inrcif«ronicCfy systotn omrigtirtd to producoa scanning imoHbomeiiy 
$i^t:a^ 

an electronic pmesmcoupledl to the inning mterfeimneiry system to recmve the 
somning intcrfcmmctiy si^l and pti^&mmsA lo eompaie InformaUon deriv^le htm a 
scanning imcrferomctry signal for a ftrsi swface location eta lest object to infi^rmatton 
corieiporKliiig to multiple models of the tm object, wherein the multiple modeb are 
paiamtstri^ed by a series of chairacteristies for the test object, 

wherein tl^ derivable infoimation being compaied lehi^ to a shape of Ihc scaanii^ 
Imeifeiomeiry $igDa! for the fm sutlbce iocalion of the test nbylect. 

35. A method compristng: 

coming infonntiaiian derivable from a scanning intaferemetiy sipal for a ftm 
$arfke tocatkm of a test otijeci lo mn^rinailoi! conres^ndins to mulltple motk^ of the itm 
ofcjeci, wh^ Oie multiple models aie paiameirii«d by a series of ch^acteristks for die test 
obi^» 

v^tierdn the «erief of characteristics con^rises a series of characteristieof the test 
t^iect at aseeottdsurfacc location diObtnt from the first surface location. 

3d. Ttm meOuKi of ctoim wherdn the tcsi c^m comprises stitK^ ai the 
second surface loeatios^ that diffracts light lo eoniiibiite to the ceaimlngCiiterfeiomerry signal 
for the fina surface location. 
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37, The im^hod of claim 35, whcstln ihe sciies of char3<Mcnsttcs at ihc second 
sttril^ loeatkm cofflpnses pcrmtstatkms of a magni tude for a step hei^i at the second 
Imtion sod a positton ibr (he second iocaikm. 

38. The mdlNMl of claim 35» whe»tn the smts of dtaiactemttcs at Ihc second 
su^icc location comprises prntuUiioas of a modtilaiion <tepth for a ^ng and an chisel 
pe^Uon of the ^ting, i«^beivin ^Iw ^rating cscteiKis over tim second iocalioa 

39- The method of claim 35, Anther con^rising determining an accurate 
chamtteristte for the te^ object based on the cmpaiison. 

40. The method of claim 3S, ftxithcr compnsdngdetcrmimngar^l^e iKtd^ 
Mghi for the first ^laee loeaiion based on ^ comparison. 

41. Tlte method ofelalm 40* wlierein ll^deiermimng of the tekti^Mirface 
hei^i comprises determining which model corresponds to an accunoe one of the 
clmrKtcristic for the test object basml on the compariscm, ami tjsing the model coire^iomlii^ 
to tlie ttccttfaie chamcteri«tic to calculate the retattve surface hei|»l«. 

42. The ntelhod of cralm 41, wherein the using of the model conesponding to th« 
accurate eharae t^l^k een^m eompensatkig data fiom the tesamt^ mterfmitu»try si^ 
to redtice eonrrihittions 01mm ^ tlic ^^cmm^ chaiact^tie. 

43. The method of claim 4% whwnn the eompenssting of the daui ^mptises 
removmg a plmse coniriMon arisii^ liom lltts aecwite characteristic torn a i^ase 
empCHcioii of a tiamfonrn <^th^ 

whcnan the using of the model coiTc^ndingtotheaccuiaiechJtra«eii«ic Aiiaierc<m^rj^ 
calculating the relative surface height fioro iht phase componcm of the uamfoim aft^ tlus 
pha^ contrtbatt^ arising from Ihc accisrate chamcleristie has b^m j%inoved« 

44. The method of claim ^ whensin using the model eonrespomfing to the 
accurate diaraetcmtb to eakalate the idative sarfaoe height omipdses ^mtlinilig a 
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posicioti of a peak in a eoir^ialtoii fuiKtion used u> compaie ihc tiiformation tor (he test ol»j«<^t 
to die tjifoivnallei} for the model oorre$p<»odiitg to the aocuiBte chanmeristie. 

45. The fficihod of claim 35, further conjpriwng con^ariog Infoimstion toivabte 
horn the scairaing intcrfcrometry idgnal for cddilioiml surfm loortions lo the tofoimatkm 
cofiesponding lo the miiiltpk models. 

A6. the method of ctaint 4S» ibnher oomprismg deterniining e surface h^ght 
piofik for the test object based on the €imt|ia)i»)iis. 

47, Ihe method of clatm 35, wherem the comparinjs eompiiscs edlcofdting one or 
mote merit atf»:Hcms mdieative of a similarity bcsweoi the infmndikm deHv^lc fiom the 
seamttng inierfbometiy si^iukl md the tnformadon corrci^pondmjgi to esch of dse miodels. 

4S. The method of claim 35, wherduti the comparing comprises fitting the 
mfinrnation derivable from the scanning intcrferometiy signal to dfi eKpmsloii for ih» 
toformatton coirespoi^h^ to the models. 

49. Themethodof claim 35* whetem the mfomiaiumdenvahte £rmn thescmlsig 
iimfetometry ^g^nal and which is betng ismprnd is o mmtber. 

50. The method of claim 35, wheimii the Mormatioti derivable from the soLmiliig 
imerlbromaiy sgnaiand vi^kh isbdng^^mn^un^ i3d lliiK^ioil. 

5L Tl«f metlKKlof ctato 50, wtMsrcui the fi^on lia llimitkmof ^Uel 
(ret^tcncy. 



52. tte method of elaho 50, whmiii the ItmcHoo h o Aiiicti<«r) of^ po^ttcm. 
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53. The method of claim 35, wherein the infonnatjon for the test object 15 derived 
horn a transrorm of the scaimmg interfcramctry signal for the icsi object imo a spatial 
fre^umydmiudm 

54. n«s method ofcNm 53^ vjhisp^n tlwj tmislbim 1$ a FouHor ifamfoim. 

55. The method of claim 53» wherein ihe iafomiation for ihe ic&t obim comprises 
bfbrmation (^ttt m ompltmde proOlc ofthe iimstmm, 

56. The method of claim 53, wherein the informatkm for the lest ol^ ^mpi^ 
infmmation about a phase profile of di^ iransfbm). 

57. The m«^ of claim 35, whcrdii aafbnnatlon for ihc tcsi olsjeet relacca (o a 
i^ape of ihe Koimiiij; Inurrfcromdry signal for die lest object at the ftm toemion* 

58. The meihod of claim 57, wherein the infoimiiioti for the lest objecl mkm lo 
a fringe contnm majsnltude in the i^iape of Ihc ajanning iatcrfer^try sigaal. 

5<X Ihjo method of claim 57, wherein the infoTmatUm for the lest object nlmu so 
relative pacings between xe«xrossin^ in the shape of Ihc scoiml)^ ini^rf^omeiry i^pid 

60* Thxf meihod of claim 57, whovin 0% infommdon for (he Ce$t object h a 
ex|im$ad as a function of scan poiiiion, wherein the fbnctkm is demed fkm tl^ jOtape of 
the smmng interfaronusliy signal. 

<iL The method of claim 35, wherein the eomparingi^mimscs calculating a 
eondaifon fimction between the mfoimuion for the test ob^ and the infonnatlon ^ each 
of the models. 

62. The me^d of claim 61, whtmn the coirelaiioa amciion Is a complex 
c^atl^atnt^ion. 
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63. The method of claim <SI . wfmmx the eomparfng fuiiher compiises 
dctermldng one or mort peak values In eac^ of the oorrelation fimciionn. 

64. Tlie method of ctaim 6X ftullier a^iMrislEig dtetanuBifig an aecuiate ' 
characlerisiic for tl^ test dbject to^ on the pammeienzatton of ihc model cofraqsonding to 
Che largest peak value. 

65. Ihxt mediod of ctdam 6X liirther cmtmsins delennintfig a retative st»facc 
height for the test object m m fm tocaiicm bssed m a oo<»diimie fm* at hm <m of 
the peak values in the mrelatioii functkMi^. 

$6. Uto method of ctdlm 35, whmii) the scairuiing interfe^ntetry st^l is 
produced hy a scaiming Imerfermtietfy systetii, and whcrem the compafing comprisea 
aeeoummB for s>^{ematie oomdbuiiotis to the aeaimii^ \mr§mm(^ $Mn$ ftom tl^ 
scftiuiitiig intoferometry system.. 

67. The method of ctaim 66, furtlier con^risiftg ^lil>miing the systematic 
comrihutions <^ihc scanning tnteifefomctry system using another test object hai^ng knouij 
pmperties. 

68. Appiuratus cosnprisin^: 

aeomputer readable medstim having a pmgram thai cau^ a processor m a computer 
to corap:^^ iafbrif^aion (bnvsd>te from a scaimJi^ inicsrfenH&etry signal for a fmt $uffaee 
loeation of a test object U> Mmmmoa coms^ndtug to adnldplc moctehs of the test object, 
wteein the mittpto models are paiametHxed by a ofdtaiacteHsiscs ^ the test oI^i»i, 

^umn (tmutim of characteristics comprises a sciies of char»:tm$tic of the,(M 
oy oct at a second surface location diCferant ton the ftm surface location. 



69. ApparatiME comprising: 



Application/Control Number: 10/795,808 
Art Unit: 2800 



Page 1 1 



a scaniiing iftterftrometry system cc^nflg^cd to produce a scanning iDtcrfcromeuy 
signal; and 

an cteeiitmie pmcessi^ coupkd to iU sesmning intarrmrnietxy system ta receive the 
scanning inlerfcmmetfy and ^ogrammcd to compare mfonnatkm derivable fiom a 
scanning inttaferomtaiy slpmH for a first m (hce tocatton of a test object to infoimaiion 
cofTcspomling to muJltple models of the test object, wtierein the mulliple models qjc 
parametmed by a series of ebarac^risiics for the tesi obj^t, 

whmm Ihe scries of cbami^^mac^ eon^pdiiHes a series of chmcteri^ of the test 
objed at a secomi sur^ locaibn di Hcrem fiom the fwsi sor^ bcattmi. 

70* AtnettoJcamprt^ing: 

i^mcdlly nicdiajdcafly po1i$liing a ^ object; 

collectij^ setmmng k^epm&rydm a sorfiKse tO|>ogn^y of cl^ test <^"m: 

amS 

adjostiflg process cofiditiods for the chemically mechanically polishing of tli^ WA 
object based oti iofomtrnton derived from the wsanning iiiterferometiy data. 

Cancelled claim 71 

72, Tbo method of olim» 70» where the process eimditioiis comprise al kasl one of ^ 
pad pressiire ami poHshiog stimy cooi^tbii. 



